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Abstract 
BMI differentiation and obesity incidence in relation to food patterns of Polish older people were 
analysed. The research included 422 people aged 65+ years. 21 food patterns were separated by the factor 
analysis. On the basis of the self-reported body mass and height, the BMI and percentages of overweight 
or obese people were calculated. The increase of the BMI and overweight and obesity incidence for both 
sexes was unequivocally connected with eating rye. The increase of the BMI and overweight and obesity 
incidence depended among women on consuming pork raeat and alcoholic beverages. For men the increase 
in eating dairy products was connected with the overweight incidence increase. The role of fruit and veg-
etables needs to be explained in further stiidies. 
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Introduction 
Increasing overweight/obesity incidence and rapid 
ageing of the population influence on worsening of the 
life ąuality in older age and increase health care costs 
[1]. Explanation of the obesity causes has been of ma­
jor interest for many researchers for many years, yet the 
size of unknown is still considerable. Classic approach 
to that problem connects body mass increase and its fat-
tening with high fat diet [2, 3]. But not all individuals 
habitually eating a high fat diet are obese. Some have 
similar BMIs to Iow fat consumers despite the consump-
tionof substantially morę fat and energy [4]. It is widely 
believed that single eating features cannot explain the 
complex relations between eating food and body mass 
and obesity among people [5-8]. Many studies un-
derlined the importance of the energy density of diets 
[9-12], High energy density was characterized by Iow 
fruit and vegetable intake and high fat foods intake, for 
example fast food, and was connected with high BMI [9, 
13-15]. Along with decreasing amount of fat in the diet 
of adults the diversity of food consumed a day inereases 
[2]. Moreover it was stated that the variety of energy-
dense foods enables to predict both energy intake and 
the BMI at all ages, i.e. from 21 to 90 [16]. Raynor et al. 
investigations [17, 18] showed that during the obesity 
treatment decreasing high fat foods variety was related 
to losing weight by overweight men and women. These 
fmdings suggested that kind of foods, their amount and 
variety, especially some of them, can play an important 
role both in the prevention of the body mass increase 
among non-overweight individuals and weight loss 
maintenance during the obesity treatment. But the eval-
uation of correlations between overweight/obesity and 
food intake needs the knowledge of specific food items 
intake and their relations, which may be described by 
food patterns [5,7,8, 19]. 
The aim of the study was to analyse the BMI differen­
tiation and obesity incidence in relation to characteristic 
food patterns of Polish older people. 
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Materiał and Methods 
The studies included 422 people aged 65+. Respon-
dents inhabited 5 chosen regions of Poland, i.e. provinces: 
Mazowieckie, Podkarpackie, Śląskie, Warmińsko-Ma­
zurskie and Wielkopolskie. People were chosen for the 
study in ąuota sampling, agreeing for the total size of 400 
people and equal in each of 8 subgroups (50 people each). 
The selection criteria were: sex, age (65+74 years or 75+ 
years) and family status (living alone or living together 
with other people). During the recruitment there was 
madę an effort to flnd older people with different educa-
tion, income, place of residence etc, so as to obtaining 
a sample similar to the differentiation occurring in the 
population. The detailed description of the sampling and 
the sample's socio-demographic features is presented in 
our earlier work [19]. The used sampling method and the 
sample characteristic are conducive to accepting it as rep-
resentative for the population of Polish seniors aged 65+. 
The studies were carried out by face-to-face interview, by 
instructed pollsters. The data was gathered by Public Opin-
ion Research Centrę (CBOS) in Warsaw. The studies used 
the ąuestionnaire from pan-European investigation, madę 
by 9 science centres working on the SENIOR FOOD QOL 
project [19, 20]. Before the main research, the ąuestionnaire 
was checked in the pilot study in each country. In Poland that 
pilot study was carried out twice, in Warmia region. 
Respondents were asked of consuming 55 groups of 
products in the amount at least 2 spoons in last 7 days 
(yes/no). This way information was gathered if the prod-
uct was consumed in larger ąuantities than insignificant. 
The factor analysis separated 21 food patterns that were 
created by 1 to 3 characteristic groups of products (Table 
1). The detailed information concerning the food patterns 
Table 1. Factor loadings for 21 food patterns identified among 422 Polish seniors. 
Food patterns and their main food items r 
Food pattern 1: barley and oat 
barley 
oats 
0.65 
0.64 
Food pattern 2: shellfish and mollusc 
shellfish 
mollusc 
0.80 
0.76 
Food pattern 3: tomatoes and marrow-like vegetables 
tomatoes 
marrow-like vegetables 
0.64 
0.64 
Food pattern 4: rye or wheat 
rye 
wheat 
0.70 
-0.69 
Food pattern 5: datę, kiwi fruit, tropical fruit, nuts and seeds 
datę, kiwi fruit 
tropical fruit 
nuts, seeds 
0.69 
0.64 
0.51 
Food pattern 6: soybean and its products, lentils, lupines 
soybean products 
soybean, lentils, lupines 
0.74 
0.70 
Food pattern 7: non-alcoholic beverages 
non-alcoholic beverages 0.73 
Food pattern 8: pork meat and alcoholic beverages 
pork meat 
alcoholic beverages 
0.78 
0.51 
Food pattern 9: onions and apples 
onions 
apples 
0.64 
0.56 
Food pattern 10: spreads 
spreads 0.72 
Food patterns and their main food items r 
Food pattern 11: poultry meat 
poultry meat 0.79 
Food pattern 12: dairy products without live culture 
dairy products without live culture 0.75 
Food pattern 13: sauerkraut, other fermented products and stone fruit 
sauerkraut 
other fermented products 
stone fruit 
0.65 
0.61 
0.57 
Food pattern 14: gamę and wild birds 
gamę 
wild birds 
0.74 
0.50 
Food pattern 15: lamb, beef and veal 
lamb, beef and veal 0.73 
Food pattern 16: eggs and root vegetables 
eggs 
root vegetables 
0.72 
0.62 
Food pattern 17: oils 
oils 0.71 
Food pattern 18: corn 
corn 0.71 
Food pattern 19: roe 
roe 0.84 
Food pattern 20: water 
water 0.77 
Food pattern 21: citrus and bananas 
citrus 
bananas 
0.65 
0.58 
r - factor loadings; food groups with absolute values <0.5 are excluded from the table for simplicity 
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separating were described in our earlier work [19]. Each 
pattern was divided into ąuintiles of consumed food (Q1, 
Q2,Q3,Q4andQ5). 
On the basis of the self-reported body mass and height 
the BMI was calculated. Then the percentage of people 
with overweight (BMI>25) or obesity (BMI>30) was 
found. Next all ąuintiles of consumed food had the BMI 
trends and changes in the percentage of people with over-
weight or obesity analysed, calculating the signiflcance 
level (p) for the trend. The analysis was carried out for 
all 21 food patterns. The work presents results concerning 
9 chosen food patterns, that were found to have significant 
differences (p<0.05) or tendency to differentiate (p<0.1). 
The somatic parameters mean values for men and women 
were compared by the T-test. Classic test for two structure 
indices was used to compare the percentage of men and 
women with overweight or obesity (Table 2). The statis-
tical analysis was held using the computer programme 
STATISTICAPLv.7.1. 
Results 
The mean BMI values of men and women did not 
differ significantly and amounted to 26.8 kg/m2 and 27.5 
kg/m2, respectively (Table 2). The overweight incidence 
(BMI>25) was stated for about 67% of the sample, re-
gardless of sex. Obesity (BMI>30) occurred twice morę 
often among women that among men, 26.6% and 15.7%, 
respectively. 
Significant BMI increases (p<0.05) in ąuintiles of con­
sumed foods were found for the following food patterns 
among men: rye or wheat (by 1.4 kg/m2) and corn (by 1.0 
kg/m2); among women: rye or wheat (by 0.8 kg/m2), pork 
meat and alcoholic beverages (by 1.9 kg/m2), eggs and 
root vegetables (by 1.6 kg/m2) and citrus fruit and bananas 
(by 1.8 kg/m2); and in the total sample: tomatoes and mar-
row-like vegetables (by 1.2 kg/m2) and rye or wheat (by 
1.1 kg/m2; Tables 3-5). 
Significant increase (p<0.05) in percentage of people 
with overweight was stated for the following food patterns 
among men: tomatoes and marrow-like vegetables (by 
31.5% units) and dairy products without live culture (by 
17.9% units); among women: tomatoes and marrow-like 
vegetables (by 12.3% units), rye or wheat (by 13.0% 
units) and pork meat and alcoholic beverages (by 21.4% 
units); and in the total sample: tomatoes and marrow-like 
vegetables (by 20.9% units). Only oils intake increase was 
connected with decreasing the percentage of people with 
overweight in the total sample (by 10.7% units; Table 3). 
Moreover along with the poultry meat intake increase, the 
tendency was noted (p<0.1) to decrease the percentage of 
overweight men (by 25.5% units; Table 4). 
The significant increase (p<0.05) of obesity incidence 
was connected with rye or wheat consumption increase 
among men (by 14.4% units) and consumption increase 
of pork meat and alcoholic beverages among women (by 
15.6% units; Tables 4, 5). Oils consumption increase was 
connected with the tendency (p<0.1) to increase the per­
centage of obese men (by 9.5% units), but there was also 
found the tendency (p<0.1) to decrease the percentage of 
overweight men (by 12.8% units). 
Discussion 
Our results show that the BMI increase and overweight 
and obesity incidence among both sexes was unequivo-
cally connected with food pattern named rye or wheat. 
Those relations were revealed among men, women and 
in total sample with reference to the BMI on average and 
percentage of individuals with the BMI>25 or BMI>30. 
Table 2. Basic anthropometric parameters of sample (mean ± standard deviation) and overweight and obesity incidence among Polish 
seniors. 
Category 
Number 
Self-reported body mass, kg 
Self-reported height, cm 
BMI, kg/m2 
BMI>25 
Number 
Percent of sample,% 
BMI>30 
Number 
Percent of sample,% 
Men 
204 
78.1±11.7a 
170.4±6.4" 
26.8±3.5 
137 
67.2 
32 
15.7 c 
Women 
218 
71.1±13.7» 
160.6±6.0b 
27.5±4.8 
146 
67.0 
58 
26.6C 
Total sample 
422 
74.5±13.2 
165.4±7.9 
27.2±4.2 
283 
67.1 
90 
21.3 
a-a, ..., c-c - differences significant at p<0.05 
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Table 3. BMI (mean ± standard deviation) and totai sample percentage with overweight or obesity in selected food patterns of Polish 
seniors. 
Food patterns 
Rye or wheat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Dairy products without live culture 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Pork meat and alcoholic beverages 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Poultry meat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Oils 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Eggs and root vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Tomatoes and marrow-like vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Corn 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Citrus and bananas 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Quintiles of food patterns (number of persons) 
Ql (Iow) 
(84) 
26.6±4.0 
58.3 
17.9 
(85) 
26.6±3.7 
61.2 
15.3 
(84) 
26.5±4.1 
60.7 
16.7 
(85) 
27.4±4.7 
74.1 
20.0 
(84) 
26.8±3.3 
70.2 
17.9 
(85) 
26.8±3.9 
70.6 
25.9 
(85) 
26.5±3.7 
54.1 
17.6 
(85) 
27.0±4.3 
67.1 
22.4 
(85) 
26.7±4.6 
57.6 
21.2 
Q2 
(85) 
26.8±4.3 
67.1 
14.1 
(84) 
27.3±4.5 
63.1 
26.2 
(84) 
27.2±4.7 
64.3 
22.6 
(83) 
27.5±4.6 
66.3 
22.9 
(85) 
27.5±4.4 
70.6 
23.5 
(83) 
27.4±4.0 
73.5 
21.7 
(84) 
26.7±4.1 
63.1 
16.7 
(83) 
27.5±4.6 
69.9 
21.7 
(84) 
26.9±3.5 
70.2 
14.3 
Q3 
(85) 
27.3±4.1 
69.4 
25.9 
(84) 
27.2±4.7 
63.1 
21.4 
(85) 
27.4±4.1 
70.6 
20.0 
(85) 
27.5±4.0 
68.2 
24.7 
(85) 
27.7±4.4 
68.2 
23.5 
(85) 
27.0±4.5 
57.6 
18.8 
(85) 
27.2±4.2 
69.4 
20.0 
(86) 
26.9±4.0 
62.8 
17.4 
(84) 
27.8±3.7 
73.8 
23.8 
Q4 
(84) 
27.6±4.8 
66.7 
25.0 
(84) 
27.7±4.2 
76.2 
25.0 
(84) 
27.2±4.4 
64.3 
25.0 
(84) 
27.0±3.7 
67.9 
22.6 
(84) 
27.2±4.1 
66.7 
20.2 
(85) 
27.0±4.3 
64.7 
15.3 
(84) 
27.8±4.5 
73.8 
28.6 
(84) 
27.3±4.5 
60.7 
26.2 
(84) 
26.9±4.4 
65.5 
17.9 
Q5 (high) 
(84) 
27.7±3.8 
73.8 
23.8 
(85) 
27.1±3.8 
71.8 
18.8 
(85) 
27.5±3.7 
75.3 
22.4 
(85) 
26.5±4.0 
58.8 
16.5 
(84) 
26.8±4.7 
59.5 
21.4 
(84) 
27.7±4.3 
69.0 
25.0 
(84) 
27.7±4.5 
75.0 
23.8 
(84) 
27.3±3.8 
75.0 
19.0 
(85) 
27.7±4.7 
68.2 
29.4 
p trend 
0.005 
0.064 
NS 
NS 
0.084 
NS 
NS 
NS 
NS 
NS 
0.078 
NS 
NS 
0.042 
NS 
NS 
NS 
NS 
0.014 
0.009 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS - differences not significant statistically at p>0.1 
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Table 4. BMI (mean ± standard deviation) and men sample percentage with overweight or obesity in selected food pattems of Polish 
seniors 
Food pattems 
Rye or wheat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Dairy products without live culture 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Pork meat and alcoholic beverages 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Poultry meat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Oils 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Eggs and root vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Tomatoes and marrow-like vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Corn 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Citrus and bananas 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Quintiles of food pattems (number of persons) 
Ql (Iow) 
(40) 
26.2±3.3 
57.5 
10.0 
(40) 
26.1±3.2 
55.0 
7.5 
(36) 
26.2±3.4 
61.1 
11.1 
(42) 
27.2±3.9 
81.0 
9.5 
(45) 
26.6±2.6 
73.3 
8.9 
(41) 
26.7±3.4 
70.7 
19.5 
(37) 
26.1±3.8 
46.0 
16.2 
(45) 
26.3±3.9 
64.4 
17.8 
(43) 
26.9±3.6 
58.1 
18.6 
Q2 
(51) 
26.4±2.8 
68.6 
9.8 
(37) 
27.6±4.4 
62.2 
27.0 
(43) 
27.3±3.6 
69.8 
20.9 
(31) 
27.3±4.0 
64.5 
22.6 
(42) 
26.7±3.5 
66.7 
14.3 
(37) 
28.3±4.0 
78.4 
27.0 
(47) 
26.2±2.7 
61.7 
6.4 
(41) 
26.7±4.4 
58.5 
17.1 
(46) 
26.9±2.9 
71.7 
8.7 
Q3 
(38) 
26.8±3.3 
71.0 
18.4 
(37) 
26.6±3.9 
67.6 
13.5 
(31) 
27.5±3.4 
77.4 
16.1 
(36) 
27.3±3.1 
69.4 
19.4 
(42) 
26.9±3.3 
66.7 
16.7 
(45) 
26.9±3.5 
64.4 
15.6 
(40) 
27.6±4.3 
70.0 
20.0 
(36) 
26.6±2.8 
69.4 
8.3 
(38) 
27.5±3.2 
76.3 
18.4 
Q4 
(34) 
27.3±4.6 
61.8 
17.6 
(42) 
27.0±3.0 
76.2 
16.7 
(42) 
26.5±4.3 
57.1 
16.7 
(46) 
26.7±3.2 
67.4 
19.6 
(37) 
27.7±4.5 
67.6 
21.6 
(48) 
26.1±3.4 
62.5 
6.2 
(40) 
26.9±2.9 
80.0 
17.5 
(43) 
27.3±2.8 
69.8 
20.9 
(35) 
25.6±2.5 
65.7 
2.9 
Q5 (high) 
(41) 
27.6±3.5 
75.6 
24.4 
(48) 
27.0±3.0 
72.9 
14.6 
(52) 
26.8±2.9 
71.1 
13.5 
(49) 
26.0±3.4 
55.1 
10.2 
(38) 
26.3±3.7 
60.5 
18.4 
(33) 
26.4±2.9 
60.6 
12.1 
(40) 
27.5±3.7 
77.5 
20.0 
(39) 
27.3±3.4 
74.4 
12.8 
(42) 
27.1±4.7 
64.3 
28.6 
p trend 
0.002 
NS 
0.020 
NS 
0.022 
NS 
NS 
NS 
NS 
NS 
0.083 
NS 
NS 
0.061 
0.053 
NS 
NS 
NS 
NS 
0.020 
NS 
0.030 
0.093 
NS 
NS 
NS 
NS 
NS - differences not significant statistically at p>0.1 
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Table 5. BMI (mean ± standard deviation) and women sample percentage with overweight or obesity in selected food patterns of Polish 
seniors. 
Food patterns 
Rye or wheat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Dairy products without live culture 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Pork meat and alcoholic beverages 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Poultry meat 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Oils 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Eggs and root vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Tomatoes and marrow-like vegetables 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Corn 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Citrus and bananas 
BMI, kg/m2 
BMI>25,% 
BMI>30,% 
Quintiles of food patterns (number of persons) 
Ql (Iow) 
(44) 
26.9±4.5 
59.1 
25.0 
(45) 
27.0±4.1 
66.7 
22.2 
(48) 
26.8±4.6 
60.4 
20.8 
(43) 
27.7±5.5 
67.4 
30.2 
(39) 
26.9±4.0 
66.7 
28.2 
(44) 
27.0±4.5 
70.4 
31.8 
(48) 
26.8±3.6 
60.4 
18.8 
(40) 
27.8±4.6 
70.0 
27.5 
(42) 
26.4±5.5 
57.1 
23.8 
Q2 
(34) 
27.3±5.9 
64.7 
20.6 
(47) 
27.1±4.6 
63.8 
25.5 
(41) 
27.2±5.7 
58.5 
24.4 
(52) 
27.6±5.0 
67.3 
23.1 
(43) 
28.3±5.1 
74.4 
32.6 
(46) 
26.6±3.8 
69.6 
17.4 
(37) 
27.5±5.3 
64.9 
29.7 
(42) 
28.3±4.7 
81.0 
26.2 
(38) 
26.9±4.1 
68.4 
21.0 
Q3 
(47) 
27.7±4.6 
68.1 
31.9 
(47) 
27.6±5.3 
59.6 
27.7 
(54) 
27.4±4.5 
66.7 
22.2 
(49) 
27.7±4.6 
67.4 
28.6 
(43) 
28.4±5.2 
69.8 
30.2 
(40) 
27.1±5.5 
50.0 
22.5 
(45) 
26.8±4.2 
68.9 
20.0 
(50) 
27.0±4.7 
58.0 
24.0 
(46) 
28.0±4.1 
71.7 
28.3 
Q4 
(50) 
27.8±5.0 
70.0 
30.0 
(42) 
28.4±5.1 
76.2 
33.3 
(42) 
27.9±4.5 
71.4 
33.3 
(38) 
27.3±4.1 
68.4 
26.3 
(47) 
26.8±3.8 
66.0 
19.2 
(37) 
28.2±5.1 
67.6 
27.0 
(44) 
28.7±5.4 
68.2 
38.6 
(41) 
27.2±5.8 
51.2 
31.7 
(49) 
27.8±5.1 
65.3 
28.6 
Q5 (high) 
(43) 
27.7±4.1 
72.1 
23.3 
(37) 
27.4±4.6 
70.3 
24.3 
(33) 
28.7±4.5 
81.8 
36.4 
(36) 
27.1±4.6 
63.9 
25.0 
(46) 
27.2±5.5 
58.7 
23.9 
(51) 
28.6±4.8 
74.5 
33.3 
(44) 
27.8±5.2 
72.7 
27.3 
(45) 
27.2±4.2 
75.6 
24.4 
(43) 
28.2±4.8 
72.1 
30.2 
P 
trend 
0.034 
0.006 
NS 
NS 
NS 
NS 
0.003 
0.018 
0.034 
NS 
NS 
NS 
NS 
NS 
NS 
0.044 
NS 
NS 
NS 
0.012 
NS 
NS 
NS 
NS 
0.022 
NS 
0.072 
NS - differences not significant statistically at p>0.1 
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The food pattern named rye or wheat was negatively cor-
related with eating wheat and positively with eating rye 
by Polish seniors. It means that the BMI increase and in­
cidence of overweight and obesity depended on the rye 
intake increase. The obtained results are hard to comment 
unequivocally. Many works indicated on the relation of 
body mass and its fattening with whole grains or refined 
grains, however without the differentiation of the grain 
type [2, 8, 12, 21, 22]. It seems that the cereals role in 
maintaining suitable body mass is morę connected with 
fibrę than with grain type [3]. Adequate energy intake and 
energy density was also strongly underlined, as they play 
a significant role in preventing obesity [9, 13-16]. Whole 
grain cereals or high fibrę cereals intake affected both en­
ergy density of daily diet and the BMI decrease, while 
nutrient density increased [2, 3, 12, 14, 16]. 
Women were stated to have the increase of the BMI 
and overweight and obesity incidence with reference to 
pork meat and alcoholic beverages consumption. This dis­
co very is confirmed by the other authors' findings of the 
role of red meat in weight gain because of fat content in 
it [8, 12, 14]. The influence of alcoholic beverages on the 
obesity risk may be connected with alcohol content and its 
impact on total energy increase [23]. Moreover consum-
ing a smali dose of alcohol before a main meal stimulates 
appetite in short term. Many studies showed that alcohol 
consumption was associated with a raised total energy in­
take for both men and women, but it was associated with 
minimal compensatory down-regulation of energy intake 
from other foods [23]. 
Our studies revealed a decreasing tendency of over-
weight incidence among men along with the poultry meat 
intake increase. Low fat meats intake may decrease the fat 
intake from daily diet and increase nutrient density of diet 
promoting the pro-healthy dietary pattern [14]. 
The dairy products intake increase was connected 
with overweight incidence increase among men, but that 
correlation was not stated among women. Many works 
showed that the positive role of dairy products in weight 
maintenance was clearly correlated with eating low fat 
dairy products [2]. In our research dairy products were not 
divided on the fat content, which in this case hinders the 
results interpretation. It should be presumed that the dairy 
products intake increase among men was connected with 
eating morę cheese, while among women it was morę re-
lated with eating morę fresh cheese and milk. 
The relationship between some items of fruit and veg-
etables and the BMI increase and overweight and obe­
sity incidence is difficult to explain. It stems from many 
studies that fruit and vegetables play an important role in 
health promotion [8, 9, 12, 14, 24-26]. The cited works 
usually analysed fruit intake and/or vegetables intake 
without dividing them into fruit items or vegetable items. 
In our studies, 10 items of fruit and 8 items of vegeta-
bles were primarily separated [19]. In the factor analysis 
there were 7 food patterns containing from 1 to 3 fruit 
and/or vegetables created. For that reason food patterns 
containing fruit or vegetables did not create complex be-
haviours, yet they were characteristic for Polish seniors. 
The revealed relations between some items of fruit and 
vegetables and the BMI increase and overweight and obe­
sity incidence should not be generalized, as they concern 
only single food intake features. It indicates the fact that 
food patterns of Polish seniors are very diverse, and their 
influence on body mass and obesity depends on the total 
influence of many of them. 
Conclusions 
Our results show that the BMI increase and overweight 
and obesity incidence for both sexes were unequivocally 
connected with eating rye. The BMI increase and over-
weight and obesity incidence among women depended on 
consuming pork meat and alcoholic beverages. Among 
men the dairy product intake increase was connected with 
the overweight incidence increase. The role of fruit and 
vegetables needs to be explained in the further studies. 
The revealed correlations between some items of fruit and 
vegetables and the BMI increase and overweight and obe­
sity incidence should not be generalized. Polish seniors' 
food patterns containing fruit or vegetables did not cre­
ate complex behaviours, but concerned only single food 
intake features. 
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